LUNAR NON-MARE VOLCANISM:
THE ROLE OF COMMERCIAL MISSIONS IN THE
EXPLORATION OF THE GRUITHUISEN DOMES
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Formation and Evolution of Planetary Crusts
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The Moon is a Laboratory for the Study of

Primary and Secondary Crusts in Early Planetary History.
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Secondary Crust:
Lunar Maria and Cryptomaria

(Head and Wilson, 2017) (Whitten and Head, 2015a,b)



-Does the Moon have Tertiary Crust (reworked primary/secondary)?

Crustal Formation and Evolution: Primary, Secondary, Tertiary
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Global Distribution of Red Spots

(Hagerty, 2014)
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GRUITHUISEN DOMES
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CLASSIFICATION & FLOW CHARACTERISTICS OF VOLCANIC ROCKS
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Ages of the Gruithuisen Domes
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Lunar Crustal and Magmatic History
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Global Distribution of Red Spots

(Hagerty et al., 2006) (Hagerty, 2014)

Enhanced Thorium Anomalies.
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1) Silicate Liquid Immiscibility. |8
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Lunar Crustal and Magmatic History

CHRONOLOGY OF MAGMATIC-VOLCANIC EVENTS IN LUNAR HISTORY
€— ORIGIN OF MOON.

LUNAR MAGMA OCEAN (LMO) FORMS, SOLIDIFIES; MARE BASALT SOURCE REGION FORMS. (1)
P =1 Mg - SUITE MAGMATISM. (2)

1 EARLY KREEP BASALT FORMATION. (3)
MARE BASALT FRAGMENTS IN LUNAR BRECCIAS. (4)
bt YOUNG IMPACT BASINS FORM (NECTARIS, SERENITATIS, CRISIUM, IMPBRIUM, ORIENTALE). (5)

b GRUITHUISEN/HANSTEEN Q SILICIC DOMES. (6)
OBSERVED CRYPTOMARIA FORM. (7)

EST DATED SURFACE MARE DEPOSIT. (8)

YOUNGEST DATED SURFACE MARE DEPOSIT. (8)®

® YOUNGEST DATED LUNAR IGNEOUS ROCK. (9)
PEAK MARE VOLCANIC FLUX. (8)

4

1 MAJORITY OF SINUOUS RILLES FORM. (10)

ANGE OF DATED CRYPTOMARE-MARE SURFACE UNITS. (7, '8) —l
COMPTON-BELKOVICH VOLCANIC COMPLEX. (11) ¢ !

IRREGULAR MARE PATCHES (IMPs). (12)
INASTRUCTURE(13) @

-

NSION (14):

L STRESS EXTENSIONAL

» 4
R

NET LUNAR CONTRACTION (14):
GLOBAL THERMAL STRESS COMPRESSIONAL

§— PRE IMBRIAN
l |

|
| 4

4.5 4.0

1
T
2.5 2.0 1.5
BILLION YEARS BEFORE PRESENT

(Head and Wilson, 2017)



Early Attempts at Sample Return
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Missions




Lunar Science for Landed Missions Workshop

* Short-Term Reconnaissance/Surface Suence
Experiments: ok

Long-Term Monitoring (days/years): &

Regional Roving Experiments:

 Sample Return:

W Gamma




Go Gruithuisen!!







